Introduction
Variations of basic macroeconomic variables such as gross domestic product, consumption and investment, the size and structure of employment, price levels etc. are an integral feature of any market economy. These fl uctuations may be the result of factors of an accidental nature of changes related to the seasonality of the seasons or the effect of mechanism shaping the business cycle. An important place in economic research deals with periodic oscillations, that involve repeated every few years periods of boom and recession. They defi ne economic prosperity in the long term and for this reason it is important to identify the causes and consequences of such movements. Knowledge of regularities is the basis of creating the state stabilization policy, and at the microeconomic perspective it serves for economic operators as a source of more rational decision. The issue of fl uctuations is of particular importance in the agricultural sector, because although its share in national income is falling along with the development of the world economy, it still plays a key role from the point of view of consumers and food producers, as well as Vol. 20 
The phenomenon of cyclical fl uctuations on the pork market -global perspective state intervention and institutional arrangements. While in the case of pork prices there is a characteristic broad convergence of cycle between countries. Development of world trade exchange and economic integration of groups of countries lead to uniformity of cyclical changes in prices.
The study included the world economy and selected countries with the largest share in the global production and/or foreign trade. These countries are: China, United States, EU countries -Germany, Spain, France, Denmark, Poland, the Netherlands, Belgium and Italy, and also Russia and Brazil. Altogether they form approx. 90% of the world supply and almost as much in demand for pork, their participation in the trade is also similar. Thus, the trends in the abovementioned variables signifi cantly determine the global situation on the pork market. The time range of empirical analysis (analyzing fl uctuations in supply and prices) concerned the period 1991-2012. Adopting such a time horizon it is possible to isolate 5-6 complete cycles, making it possible to defi ne the basic characteristics of the pig cycle phenomenon in modern economies. For the isolation of cyclical fl uctuations indexes with the variable basis (previous year = 100) and multiplicative models were applied with the form ŷ = f(t) c(t), where ŷ -level of occurrence in the period t; f(t) -function value calculated on the base of the trend in the period t; c(t) -function value of cyclical fl uctuations in the period t. The calculation was based on data from the statistical bases of Food and Agriculture Organization of the United Nations (FAO), the Organization for Economic Cooperation and Development (OECD), Eurostat, as well as Internet databases of sectoral organizations and institutions working in the fi eld of agriculture and meat market. This article is a synthesis of a wider research of one of the co-authors, published in the monograph "Hog cycle in the light of changes on the global pig meat market" (Stępień 2015).
The essence of hog cycle -literature review
Discussing the issue of pig cycle one should take into account the nature of competition in a market economy. Spontaneous reactions of a large number of farms producing livestock independently of each other, on their own account and risk, must cause the frequent disparities. Reactions to the prices from previous period lead each time to the formation for different market conditions and the characteristic for each of these situations are continuous deviations of the equilibrium in either direction (Pohorille 1972) . Despite research on cyclical pig production ongoing for many years one common concept has not been created and we can distinguish two theories. One is looking for sources of cycle Vol. 20, No. 1
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in external factors and the direct reason of the fl uctuations is considered as an unstable profi tability of farming caused by changes in prices of animal feed and pork meat, inadequate government policy, external factors such as natural disasters or wars, etc. (Shepherd 1942 ). According to the second, cyclical reasons must be sought in the essence of the cycle (Breimyer 1959) . In this case hog cycle is included in so-called special cycles, having their own mechanism, independent of the mechanism of cyclical changes in the economy, although there may be links with other markets, eg. grain market.
Followers of the autonomous nature of the pig cycle indicate many of the features that distinguish it from the general economic cycles. These include in particular the counter direction of price and production course as opposed to economic fl uctuations, which are parallel. Fluctuations on the pig market are primarily objective, because they result from such causes as: high fertility of sows, low price and income elasticity of demand for meat, the volatility of livestock and fodder prices, the length of time needed to reach the biological maturity of animals and the length of the investment period. Waving of pigs supply is the result of delayed effects of production in relation to the moment of decision-making, because of technological diffi culties in adjusting the size of breeding to changes in demand. Finally, another approach assumes that cyclical changes are the effect of both internal factors and external (Reddy 1999 ). Mechanism of volatility stems from the essence of the cycle, but it needs external factor (eg. poor harvest) to run it.
In addition, cyclical changes are the result of false expectations of producers in relation to the prices and expected profi ts in a situation of insuffi cient information market. Biological and technological reasons for the time lag in supply and imperfect predictions of farmers lead to continuous disproportion between the expected and realized level of production. Accordingly, the defi nitive source of cyclical changes lies not only in the external factors and internal mechanism, but also in the subjective disposition of the producer and his psyche. It should be added that the farms have virtually no possibility to stop the process of breeding or regulate supply by increasing or reducing the production (except the intensity and duration of fattening).
A synthetic approach of aforementioned concept allows to formulate general conclusions. Pig farming is one of the corn-absorbent directions of livestock production, hence the changes in the pig population have a signifi cant impact on the increase or decrease in the demand for feed grain. Increasing population of pigs means higher demand for grain, which in turn leads to an increase in its prices, thereby increasing feed costs. At the same time, under the infl uence of an Vol. 20, No. 1
The phenomenon of cyclical fl uctuations on the pork market -global perspective increase in supply, prices of pork are going down. The result is a deterioration in the relation between livestock prices and feed prices, which leads to a decline in the profi tability of farming. Farmers limit reproduction, selling sows and piglets or increasing the slaughter of fattening pigs. This leads to an increase in the supply of livestock on the market and causes a further decrease in prices. As a result, a few months later, there is a breakdown of the supply of fi nishers. Appearing excess of demand over supply causes a rapid increase in livestock prices and improving relations between livestock prices and feed prices (which decrease as a result of lower demand), which is the impulse to increase production (Kozłowski 1964, pp. 123-125) . This means the beginning of another cycle. One could note therefore the time coincidence of "price hole" and "pig hill". It is the more pronounced the higher the price sensitivity to changes in the supply of pigs.
To conclude, the mechanism of hog cycle can be explained by the fact that the function of livestock supply has a different form than function of livestock demand (Woś 1998, p. 182 ). These functions are as follows:
The supply function S t = F i (hog price t /feed price delayed by 18 ÷ 24 months)
The demand function D t = f (the hog price in the same month)
Thus, there is a delay in response relative to the cause of an average of 18 to 24 months. This delay is the fact that pig production cannot suddenly increase or decrease. It must be taken into account the fattening period, the period to increase the herd of sows and their farrowing. In addition, a certain amount of time is needed to transform a market stimulus (in the form of price changes) into a production decision. This gives a total period of approximately 18-24 months, corresponding to half the length of one cycle, ie. the length of the phase of growth or decline. Therefore, the overall length of the pig cycle is 3 to 4 years. If you take into account that the irregular changes in the grain harvest generally do not coincide with the cyclical changes in pigs population fl uctuations in the prices of both products are inevitable.
Cyclical fl uctuations of pork meat supply and prices in a global scale
In this chapter Author will try to analyze the hog cycle in some 12 countries around the world. The selection of these countries was deliberate, and the criterion was the participation in the global supply of pork. As indicated in Table 1 , the state with the highest number of head and pork production is China. Their share in the global stock in 2012 reached nearly 50%. Subsequently, there were the following: the EU was a region (over 12% share), USA (almost 7%), Brazil (4%) and Russia (less Vol. 20, No. 1
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than 2%). At the same time it is worth noting that among the surveyed economies the share in the total world livestock have raised in China, the United States and Brazil, while in the EU and Russia there was a decline in the share. As a result, the study gave an answer for the question whether known and described almost a century ago pig cycle phenomenon exists in the contemporary world. The answer was not obvious, because today we live in a different reality, in Vol. 20 
The phenomenon of cyclical fl uctuations on the pork market -global perspective which the agricultural sector is in contact with previously unknown processes. They are connected with the progressive concentration and specialization of agricultural production, development of vertical and horizontal linkages and cooperation, with the increasing role of environmental factor. Different elements are also macroeconomic factors, regarding global economic downturn, demand for meat, foreign trade, and above all, international integration and globalization. The study showed that despite these changes mechanism of hog cycle is also a typical characteristic of the contemporary economy. Thus the hypothesis was confi rmed by research. As for detailed conclusions it can be stated that during the period 1990-2012 the global volume of the number of pigs and pork production increased steadily. This growth was quite regular, but in subsequent years we can observe deviation from the trend line, which is a refl ection of cyclical fl uctuations. In the process of analysis we received 6 complete cycles of production, with an average length of 3 years and a half. At the same time the volatility in terms of annual growth of the animal stock increased, which was the effect of fl uctuations in China (compare fi gure 1). The participation of this country in the global supply of pork exceeds 50%, thus the situation in the Chinese market determines the cyclical nature of the global population and production (although this relationship is not the case of prices). The phenomenon of cyclical fl uctuations on the pork market -global perspective
As for the global price of pork trends could be summarized in two subperiods. The fi rst covers the period from the 90's. and is characterized by falling prices, the second, after 2000, concerns their growth. At the same time one cycle amounted from 3 to 5 years (average slightly more than 3.5 years) and had relatively high amplitude from 20 to almost 50 points (at the base of 100). Oscillations in prices were much higher than in the case of animal stock and meat production (compare fi gure 2) -coeffi cient of variation for changes in prices amounted to 14.5% against 1.2% for stock and 1.6% for production. It can therefore be concluded that reaction to the changing situation on the world pig meat market are primarily price fl uctuations, rather than supply oscillations. Table 2 presents the detailed characteristics of the cyclical fl uctuations of animal stock and prices in the world.
Volatility of production and prices in selected countries in the world
In the following part of the study the situation in the pig meat sector in selected domestic markets. was examined. We tried to verify the hypothesis that the cyclical supply of live pigs is not synchronized between countries, the characteristic is, however, a large convergence of the meat price cycle. The hypothesis was confi rmed, as evidenced by the following research results. First, in each of the surveyed countries we distinguished annual fl uctuations in the supply of pork. The average length of the cycle for livestock production ranged from 38 months for China to 53 months in the case of Russia, in other countries it was from 40 to 45 months. The lowest amplitude of the fl uctuations was recorded for China and Italy, and the highest for the Netherlands. In turn, the coeffi cient of variation, specifying the level of fl uctuation, was the highest in the case of Russia, and besides Netherlands and Poland, the lowest in the case of China and Italy. Other characteristics of the cyclical fl uctuations of supply are presented in the table 3.
Although the cyclical nature of supply was a common feature for the economies being evaluated, construction of the hog cycle in terms of changes in the pigs stock and production (volume of fl uctuations, the number and length of the cycle, the direction and dynamic of change) was individual for each country (more information: Stępień 2015). There was not a strong and statistically signifi cant correlation for any pairs of countries. This diversity may be the result of internal factors of the state, making the specifi city of the region and determining changes in the pork market. Among them one could mention changes in demand for meat, availability of production resources in farms, institutional factors (state policy towards the sector, the integration processes on the market, etc.), availability of SEBASTIAN STĘPIEŃ JAN POLCYN information or random factors, such as epidemics of animal diseases. It was also noted that feed prices have less and less importance in shaping the herd size at the level of individual countries, making it diffi cult to explain the contemporary hog cycle based on "traditional" reasons. Secondly, the prices of pork in selected countries were characterized by cyclical movements. However, in contrast to the supply, there was a broad convergence of prices (in direction and dynamic) between countries. table 4 ). With high probability we could confi rm the statement that functioning within homogeneous market and/or strengthening trade relations leads to synchronization in hog cycle in terms of pork price fl uctuations, but not in terms of supply, because they are conditioned fi rst of all by factors of an internal, national nature (more information : Stępień 2015) . This was confi rmed by correlation coeffi cients for the EU and Poland before and after accession, the EU and Russia and the United States and Brazil. Only in the case of China interdependence with other countries is very weak (and not statistically signifi cant). This means that the annual changes in prices in this region are shaped mainly as a result of internal factors, which include, among others, changes in the structure of pig production (concentration and consolidation of farming), developed system of state intervention, susceptibility to crises related to animal diseases, and especially rare in other parts of the world increase in domestic demand for pork. The phenomenon of cyclical fl uctuations on the pork market -global perspective
Conclusions
The analysis of time series of pork production and prices indicates the cyclical fl uctuations of these two values, both globally and at the level of individual countries. Oscillations of prices were signifi cantly higher than in the case of livestock and pork meat production which suggests that the reaction to the changing situation on the pigs market are primarily price fl uctuations, to a lesser extent they relate to the supply. At the same time it is noted that in the case of supply fl uctuating there is no relationship between the states. This suggests that the size of production is determined to a greater extent by the internal conditions of the region. There was observed, however, synchronization of cyclical changes in prices for selected groups of countries. Synchronization is the stronger, the stronger the economic relationships of companies surveyed.
Summary
The phenomenon of cyclical fl uctuations on the pork marketglobal perspective The aim of publication was to recognize the characteristics and morphology of today's hog cycle. The hypothesis was that known in the economy since the second half of the nineteenth century hog cycle is also a typical phenomenon in the contemporary economy. It is also claimed that cyclical supply changes of pig meat are not synchronized between countries. Fluctuations in production are country-specifi c and are infl uenced by local conditions. While in the case of pork prices there is a characteristic broad convergence of cycle between countries. Development of world trade exchange and economic integration of groups of countries lead to uniformity of cyclical changes in prices. The study included the world economy and eight selected countries with the largest share in the global production and/or foreign trade. The time range of empirical analysis (analyzing fl uctuations in supply and prices) concerned the period 1991-2012. 
